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Abstract
The challenge of digital preservation of scientific data lies in the need to preserve not only the 
dataset itself but also the ability it has to deliver knowledge to a future user community. A true 
scientific research asset allows future users to reanalyze the data within new contexts. Thus, in 
order to carry out meaningful preservation we need to ensure that future users are equipped with 
the necessary information to re-use the data. This paper presents an overview of a preservation 
analysis methodology which was developed in response to that need on the CASPAR and Digital 
Curation Centre SCARP projects. We intend to place it in relation to other digital preservation 
practices, discussing how they can interact to provide archives caring for scientific data sets with 
the full arsenal of tools and techniques necessary to rise to this challenge.
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Introduction
This paper presents a brief overview of the preservation analysis methodology. 
After describing the main stages and purpose of the method, we intend to place it in 
relation to other digital preservation and existing archival practices, discussing how 
they can interact to provide archives caring for scientific data sets with the full arsenal 
of tools and techniques necessary to rise to the current challenges. We then intend to 
illustrate the benefits of preservation analysis with examples from the SCARP1 case 
studies and solutions we have implemented on the CASPAR2 project, with a focus on 
the following key areas:
Maximizing Return on Investment
Good preservation analysis is essential in order to design a truly reusable asset. 
This methodology capitalizes on a community’s expertise and knowledge by 
appreciating the nature of data use, evolution and organizational environment. When 
scientific data is used by a community it develops a history. During its lifetime, the 
custody of a data set may pass through several bodies, generating rich documentation 
which explains the scientific purpose of the dataset and how it has evolved over time. 
Organizations also develop around branches of science publishing or produce grey 
materials over time which prove to be important for the interpretation or analysis of 
data.
This method seeks to design the optimal research asset by capturing key 
information which facilitates reuse. We aim to demonstrate, with comparative 
examples from the Digital Curation Centre’s SCARP project case studies, how 
judicious analysis permits the design of Archival Information Packages (AIP) which 
deliver a greater return of investment by both improving the probability of the data 
being reused and potential outcome of that reuse.
Provision of Measureable and Testable Solutions
The methodology incorporates a number of analysis stages into an overall process 
capable of producing an actionable preservation plan for scientific data, which satisfies 
a well defined preservation objective. In this paper, we will discuss how the creation of 
an archival information package using preservation actions selected on this basis 
ensures a measurable and testable solution. Using an example from the SCARP 
Atmospheric Sciences case study (Conway, 2009) we will show how we developed 
such an objective, and how this facilitates a testable solution giving an archive the 
necessary assurance in any preservation action taken.
Management of Research Assets Through the Modelling of Preservation Networks
The analysis method facilitates modeling of information networks based on the 
archival information package solution. Using illustrative examples from the CASPAR 
testbeds, we intend to show how these network models are a representation of the 
digital objects, operations and relationships which allow a preservation objective to be 
met for a future designated community.
1 Digital Curation Centre SCARP Project: http://www.dcc.ac.uk/scarp/.
2 The CASPAR Project: http://www.casparpreserves.eu/.
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The models provide a sharable, stable and organized structure for digital objects 
and their associated requirements. They expose the risks, dependencies and tolerances 
within an archival information package. This allows for the automation of event-driven 
or periodic review of archival holdings by knowledge management technologies.
The clear definition of relationships also facilitates the identification of reusable 
solutions, which can be deposited within registry repositories of representation 
information, thus sharing preservation efforts within and across communities.
Informing Preservation Activities in the Wider Institutional Environment
Preservation analysis clearly exposes the requirements and issues associated with 
an individual dataset, thereby supplying audit, certification and repository planning 
activities with essential information. Archival Information Packages are likely to be 
held by, or transferred between, institutional repositories. These repositories need to be 
designed, planned and managed, competing for resources within complex 
organizational structures. In this paper, we intend to conclude by touching upon how 
preservation analysis can inform audit and certification processes, such as 
DRAMBORA3 and TRAC (CRL & OCLC, 2007), or planning activities for new 
repositories, such as PLATTER4. By doing this, we allow preservation analysis at the 
dataset level to be placed within the context of institutional planning and operations.
Overview of the Preservation Analysis Method
The challenge of digitally preserving scientific data lies in the need to preserve 
not only the dataset itself, but also the ability it has to deliver knowledge to a future 
user community. This entails allowing future users to re-analyze the data within new 
contexts. Thus, in order to carry out meaningful preservation, we need to ensure that 
future users are equipped with the necessary information to re-use the data.
The Digital Curation Centre’s SCARP and CASPAR projects have a strong focus 
on the preservation and curation requirements for scientific data sets. These projects 
engaged with a number of archives based at the STFC5 Rutherford Appleton 
Laboratory. In particular, we carried out extensive analysis work to consider the 
preservation requirements of the British Atmospheric Data Centre6, the World Data 
Centre7 and the European Incoherent Scatter Scientific Association (EISCAT)8. During 
these studies it became clear that there was a need for a consistent preservation 
analysis methodology.
3 DRAMBORA: http://www.repositoryaudit.eu/.
4 PLATTER: http://www.digitalpreservationeurope.eu/platter/.
5 Science and Technology Facilities Council: http://www.stfc.ac.uk/.
6 British Atmospheric Data Centre: http://badc.nerc.ac.uk/home/index.html.
7 World Data Centre for Solar Terrestrial Physics: www.ukssdc.ac.uk/wdcc1/wdc_menu.html.
8 European Incoherent Scatter Radar: http://www.eiscat.rl.ac.uk.
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Figure 1. Preservation Analysis Workflow.
In the resulting methodology, we sought to incorporate a number of analysis 
techniques, tools and methods into an overall process capable of producing an 
actionable preservation plan for scientific data archives. Figure 1 illustrates the stages 
of this methodology. In the rest of this paper we shall discuss the stages in detail, 
illustrated with examples of work with the scientific archives.
Preliminary Investigation of Data Holdings
The initial step is to undertake a preliminary investigation of the data holdings of 
the target archive. The CASPAR project developed a questionnaire containing key 
questions which allowed the preservation analyst to initiate discussion with the 
archive. It critically allows the analyst to:
 Understand the information extracted by users from data;
 Identify Preservation Description and Representation information;
 Develop a clearer understanding of the data and what is necessary for its 
effective re-use;
 Understand relationships between data files and what constitutes a digital 
object within the archive.
While it is appreciated that this questionnaire is not an exhaustive list of questions 
which one may need to ask about a preservation target, it still provides sufficient 
information to commence the analysis process .The full questionnaire and results from 
the Ionosonde WDC holdings can be obtained from the CASPAR website (Conway et 
al., 2007).
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